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Introduction
European monetary integration has obliged the member states to adopt adjustment policies to fulfil the nominal convergence criteria required by Maastricht.
Along with the budgetary constraints on public deficit and debt, there were price requirements, an intense process of inflation control and of foreign exchange stability in the last years. As a consequence of this control over monetary variables, intraeuropean trade flows may have been conditioned by the favourable evolution of prices, one of the two basic determinants of trade. The compulsory macro-economic stability has altered the series of the indexes of real effective exchange rates of the euro countries, especially of those that started out from a more unstable position, and this has possibly caused a change, not only in the evolution of trade, but also in its explanatory bases. In an area that concentrates the majority of its members' trade flows, and in which neither prices nor exchange rates can be used as instruments of economic policy, 21 st century trade may have to be explained in function of new variables.
Both the effect of the real exchange rate on trade and the present trend towards price stability are widely debated topics in recent international economic literature 1 .
With regard to the first, the influence of the real exchange rate on the trade balance, the debate focuses mainly on whether the volatility of the exchange rate significantly affects trade flows 2 . The second, and predominantly within the European framework of the successful economic and monetary integration, the relevant question is whether a greater nominal stability has been achieved by the member states and whether this has encouraged trade 3 . Furthermore, in this context of greater stability, non-price factors are increasingly important in the determination of trade flows 4 . Against this background, perhaps the main contribution of this article is its macroeconomic treatment of the real exchange rate as a determinant of trade in a more stable framework. The article is divided into the following four sections. In the first we describe the methodology, sources and data used in the paper. The second is focused on the estimation of the aggregate import and export goods functions. The third deals with illustrating the effects that the crucial years of nominal convergence have had on commerce. Lastly, the fourth presents the principal conclusions of the work.
Methodology, sources and data
The idea of structural change has always been present in Economics, given that the phenomena analysed may be subject to shocks of diverse kinds modifying the theoretical relationships. In consequence, diverse econometric techniques have tried to test the statistical significance of these changes and the stability of the estimated parameters 5 . The methodology used in this paper studies the presence, effects and Carrying out the habitual logarithmic transformation, the lineal functional form allows us to estimate the elasticities. The sample period runs from Spain's joining of the European Economic Community (1986) until the adoption of the euro in 1999. The periodicity of the analysis is quarterly, a temporal perspective which allows us, apart from having a larger number of observations, to approximate the short-run dynamics of the net external demand when faced with changes in its principal determinants. All the variables are used without filtering and in logarithms; their description, source and notation are presented in the statistical Appendix.
The first step was to analyse the integration order of the variables used; secondly, the long and short-run relationships were estimated testing for the existence of cointegration; thirdly, we looked for the existence of instability in the parameters, determining the point where the structural break was produced. And finally, the model was re-estimated incorporating the changes detected, allowing them to affect the parameters of the model or the stochastic characteristics of the series affected.
The analysis of the order of integration of all the series used was carried out using the well-known test of Dickey-Fuller (1981) , DF, and its extension for quarterly data proposed by Hylleberg, Engel, Granger and Yoo (1999) , HEGY. According to the results, the null hypothesis of the existence of the unit root cannot be rejected for any of the series used. As for the frequencies different to zero, only the endogenous variable exports of goods seems to present a seasonal component of a stochastic nature.
5
F o r P e e r R e v i e w Nevertheless, we have preferred to maintain the gross series, without filtering, because the analysis of the residuals of the cointegration relationship seems to eliminate the problem of seasonality, the series of world income presenting a deterministic seasonal component 6 .
Being integrated variables, the long-run equilibrium relationship is estimated with the methodology proposed by Phillips and Hansen (1990) -fully modified estimation (FM)-and with a model of error correction mechanism (ECM) estimated non-lineally (NLLS). The first mitigates the second order biases that are produced in finite samples when estimating cointegration vectors with static regressions, and permits the use of standard asymptotic inference procedures. The second incorporates jointly the short-run dynamics and the process of adjustment to equilibrium, and offers a more efficient estimation of the long-run parameters. The existence of cointegration is tested for by applying the method of Engle and Granger (1987) on the residuals of the regression in the first case, and in the second the test of Banerjee, Dolado y Mestre (1998) on the adjustment parameter.
The possible instability of the parameters is examined using the tests SupF, MeanF y Lc developed by Hansen (1992) . The three tests share the same null hypothesis -stability-, but present differences in the alternative. The first, SupF, tests for the existence of a regime shift; the second, MeanF, for the goodness of a model that contains a stable relationship; and lastly, the Lc is appropriate when the probability of parametric variation appears relatively constant throughout the sample, being at the same time a test of cointegration ( : cointegration; : no cointegration). If these tests suggest non-stability, rejecting the null hypothesis of stability at the habitual levels of confidence, the analysis will be continued using the tests of Gregory and Hansen (1996) that examine the presence of cointegration with structural change.
F o r P e e r R e v i e w
They are multivariate extensions of the tests of Perron (1989) , Perron and Vogelsang (1992) and Zivot and Andrews (1992) where τ ∈ (0,1) indicates the position of the unknown point of change.
The model C/S (regime shift) will have the following expression: y t =α 1 +α 2 ϕ tτ +β' 1 x t +β' 2 x t ϕ tτ +ε t so that the break can be produced both in the independent term and in the parameter of the explanatory variables.
From the residuals of the previous regression estimated by ordinary least squares for all the possible break points covering all the sample except the initial and final 15%, the minimum of the following tests of the family of the traditional ADF (augmented Dickey-Fuller) and Z (Phillips, Phillips-Perron) are selected:
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Submitted Manuscript
[ ]
According to Peruga (1999, 2005) , it can be considered that the parameter δ is not constant throughout the sample period and, in consequence, the integration order of the stochastic process will change depending on the subsample considered. So for every possible break point the statistics tα 1 , tα 2 , tγ 1 in the third regression, or in other words, the existence of unit roots in the first or in the second part of the sample, respectively. Given that a sequential approach is being applied, the two statistics that we take are the supreme and the mean, as suggested by Hansen (1992) 
Results of the estimation

The export function
The estimated export function is, as in the majority of previous studies, a demand function, and includes, also as in previous studies, the two determinants habitual under a demand approach: income -a variable of scale or level-and prices -a variable of competitiveness 9 . As a variable of scale we have opted finally for the Gross Domestic Product of the OECD countries (gdpoecd), although at first we also specified the function with the imports of the developed block, an area considered relevant in the analysis Spanish exports. As for the competitiveness variable, we introduced the index of real effective exchange rates calculated both with production prices (ree) and with consumer prices, the latter, perhaps, less appropriate to measure the competitive level of a determined nation, and in both cases against the prices of the industrialised countries, accepted as the main competitors of Spanish exports.
The results of the long-run estimation using the Phillips-Hansen method are presented in Table 1 . The Gross Domestic Product of the developed countries turns out to be highly significant in the long-run estimation of Spanish exports with a very high (-0,6) . A similar result is obtained estimating the long-run relationship with its short-run dynamics using non-lineal techniques -Table 2. In the long run, the coefficient of the variable of scale is also around 3 and the exchange rate reaches an elasticity of (-0,8 ). In the short run, the variation of the GDP lagged one period is significant -which due to the dynamics of the short-run adjustment takes a negative sign (-1,4), contrary to that presented by the contemporary first difference-and the change in prices now unlagged (-0,5) , with the expected sign and an elasticity inferior to that of the long run. At first, then, this would corroborate a more relevant role in export sales for the income variable than for the competitiveness variable. However, the results with respect to the existence of a cointegration relationship are ambiguous, because the ADF-EG test on the residuals of the FM estimation do not permit the rejection of the presence of a unit root, while the estimated parameter of the error correction mechanism is negative and significant, surpassing the critical values tabulated by Banerjee et. al (1998) . The possibility that a structural break is biasing the results of the cointegration tests towards the acceptance of the null hypothesis should be, therefore, taken into account.
Moreover, examining the data for the export of goods between 1986 and 2000 -Graph 1-points to the possibility of a structural break in the early nineties -around 1993-, when export sales seem to accentuate their upward trend. Furthermore, the evolution of the economic situation and the development of one of the two basic explanatory variables, the index of real effective exchange rates, strengthen the hypothesis of the existence of a possible break -see Graph 2. From 1993 onwards, not only does Europe join the expansive cycle initiated previously by the USA, but also the Spanish economy starts out on the path towards macroeconomic stability and Monetary (Table 3 ).
The application of the method proposed by Gregory and Hansen (1996) allows us to accept the cointegration hypothesis with a regime shift situated in the first quarter of 1993 (Table 4 ). The estimation of the coefficients presented in the same table show that the structural break is significant when it affects the independent term and the price elasticity, but not in the parameter that accompanies the income variable.
The results of the estimation of the error correction mechanism model after introducing the structural break in 1993 only in the price variable, given that the parameter β 2 is not significant in the regime shift model, are those expected a priori in the scenario described (Table 5 ). Around 1993, competitiveness via prices suffered an intense loss of weight becoming an almost irrelevant variable after this date -the real exchange rate parameter passes from being (-1,5) to (-0,1). A peseta tied first to stability because of the nominal convergence criteria, also to a fixed and irrevocable exchange rate with respect to the euro and, finally to its substitution by the single currency, would explain, together with a more and more controlled differential inflation, the scant role of the real exchange rate in the determination of Spanish exports to its European partners in the final years of the century 11 . On the short-run side, the lagged endogenous variable is almost significant with a coefficient around 0,2, the speed of adjustment to the longrun equilibrium decreasing its exclusion from 0,9 to 0,8 but not the explanatory power of the model. The lagged change in income (-1,9), the contemporary variation of prices (-0,5) and the lagged (0,4), as well as the dummy 93(I) introduced after the break point also reach significance.
With respect to the relevance of the other determinant -income-the results do not differ substantially from previous works, being highly significant and giving high coefficients, always superior to one. However, although the values of the coefficientaround 3-are not very different, in none of the previous analyses has such an elastic behaviour of exports with respect to external income been found. These results could be explained by the peculiarities of the period under analysis. Being the years after the integration of Spain in the European Communities and, thus, of modernisation, integration and convergence, a slightly higher value does not seem strange, indicative of specialisation in fields of greater technological content and in products of higher quality 12 .
The import function
In the estimation of imports, again only the demand side is considered. The supply of foreign goods for import is perfectly elastic, and this eliminates the introduction of biases in the values of the parameters in spite of considering only the demand function.
If the country is relatively small so that its demand of imported goods does not affect the determination of the prices on international markets, the supposition of nonsimultaneity between supply and demand is perfectly reasonable. Competitiveness, as in sales, was measured against the most developed countries especially in terms of production prices, although we also carried out estimations with consumer prices.
A first approximation to both determinants through the FM estimation, gives the expected role and sign to the scale and price variables as well as passing the cointegration tests (Table 6 ). On the income side, the maximum elasticity is obtained for consumption (it reaches unity) as opposed to a lower, although highly significant, level for exports (0,7), and for investment (0,1), the least relevant of the three 14 . As for the elasticity of prices, it reaches 0,8, a coefficient that is not maintained in the specification of the ECM where the real exchange rate loses its significance in the long run (Table 7) .
The income side experiences minor changes: consumption continues to register the highest elasticity (1,7), now even higher, while the parameters of investment and exports are both very close to 0,4, the former increasing with respect to the FM estimation and the latter decreasing. In the short term, the contemporary variations of the two variables are again significant with similar coefficients once more (0,3 and 0,4, respectively) and practically identical to those of the long term. Nevertheless the lagged investment and exports are not relevant while the variation of consumption is only relevant with a lag. As for prices, here they are significant: the difference in competitiveness presents the correct sign and a value of 0,6.
Looking at the graph of the series of imports and of trade flow evolution, the atypical behaviour is centred in the second half of the period, from 1992-1994 onwards when, in spite of the devaluations of the peseta and its later tendency to stability, the (Table 8) . However, the Lc test does not permit us to reject the null hypothesis of stability and cointegration.
For their part, the GH cointegration tests under the structural change also support the same hypothesis. The regimen shift model indicates the point of change in the year 1993, in the second quarter, and again the parameter of the explanatory variable real exchange rate is only altered significantly from that moment on (Table 9) 15 . After the second quarter prices again have little to say compared to income in Spanish trade (the coefficient changes from 1,1 to 0,1). In the NLLS estimation, the change in behaviour of the competitiveness factor is only present in the short-term, long-run prices being non-significant (Table 10) 16 . While the elasticity of the real exchange rate before the break date is 0,8, it falls from that moment on to under 0,2. The behaviour of the other variables considered in the short run is practically unchanged, while in the long run the disaggregated income again is the most important with a coefficient around 1,7 for consumption, 0,3 for investment and 0,4 for exports.
As for the demand determinant, as on the export side, high income elasticities are obtained 17 . Nevertheless, the consumption and the export coefficients (1,6 y 0,4) are inferior to those presented in García and Gordo (1998) (2,7 and 0,5) , the only work in this case with which a comparison can be established, and only higher for investment (0,3 as opposed to 0,2). 
The effects of nominal convergence
The results obtained in the last section, compared to those of previous works,
give, as the most important novelty, the existence of a structural break in the relative prices variable, and its loss of explanatory capacity both in the export and import functions. The extension of the period under analysis until the effective implantation of the euro, taking in the process of nominal convergence has, without doubt, favoured the obtaining of this conclusion.
Nevertheless, and with respect to the export trade flows, it is worth pointing out that, in spite of not having been detected or proved by any previous analyses, because they missed out the last years of the nineties -the crucial years of nominal convergence-, some of them do give interesting results for a first approximation to the question [Buisán and Gordo (1997) , Mauleón and Sastre (1996) and Montañés and Sanso (2000)], or, at least, intuitions about the expected behaviour in the near future [García and Gordo (1998) ].
For example, Buisán and Gordo (1997) note the limited capacity of the model until 1992 to predict the trade flows of 1993-1994 and the lower impact in the short run of the variations in competitiveness on the modelling of exports until 1995, something also observed in the sales estimations of Mauleón and Sastre (1996 ) until 1992 and 1994 . Montañés and Sanso (2000 in their simulation exercises, anticipate a gradual reduction in the deficit of the sub-balance of manufactured goods, even though the detected structural break after European integration meant an increase in imports and a decrease in exports for given values of the explanatory variables; and they refer to the atypical behaviour of all the simulations between 1992 and 1996, especially of manufactured goods, which narrow, extraordinarily, the gap between imports and exports, the latter even surpassing the former, when this was not really so. Lastly, García and Gordo (1998) point out that in the second half of the nineties the relative weight of the competitiveness variables was much reduced, both in exports and in imports, as a consequence of exchange rate stability and of the strong price controls that were imposed in the country during this period. All these indices point to the strength of Spanish sales against the real exchange rate under the requirement of macroeconomic stability, and with a single currency shared with its principal trade partners -exports to the European Union make up about three quarters of the total in 2000.
The results derived from the analysis of the import flow show similar aspects to that of exports. Spanish foreign purchases lose sensitivity to prices after the devaluations of the early nineties, a change contained in the FM estimation, and reflected only in the short run in the ECM, where long-run prices are not significant.
Furthermore, as with exports, other studies -that do not undertake the analysis of trade in the last years of the decade-found anomalous behaviours in the import functions with respect to the determinant exchange rate; to be expected, nevertheless, when in the second half of the nineties, in spite of the exchange rate showing a more stable situation, although less favourable for foreign purchases with the recuperation in the first half of the competitiveness lost at the end of the eighties, imports continue to grow at a more than noteworthy rhythm. So it does not appear that it is prices that explain the increase.
Signs of this appear in Buisán and Gordo (1997) , Sanso (2000, 2002) and García and Gordo (1998) . The first authors reveal, in the short term, the decrease -in absolute value-of the parameter of the change in prices on adding the last three years 1992-1995 to the estimation, while in the long run they observe a similar behaviour following the Johansen methodology. Sanso (2000, 2002) also indicate, in the imports of manufactured products, a significant change in the short-run elasticity of the nominal exchange against Community countries, from 1986 on, whereas in the Given these results we have opted to study in greater depth the nature of the changes that affect the real effective exchange rate, analysing not only whether it has modified its behaviour in the trade functions, but also the stochastic properties of the series. The results of applying the test for a change in the integration order of Fernández and Peruga (1999, 2005) show that, in effect, the series has changed from presenting a unit root in the first part of the sample to being stationary in the second (Table 11) . Of all the series analysed, only the ree surpasses the critical values of the tests at the 1% level, the change in the integration order being between the third quarter of 1992 and the first of 1993. These results illustrate that the devaluations that brought about the adjustment of the nominal exchange rate, together with its later stability and the convergence of prices, have modified the character of the series, explaining its peculiar behaviour in the export and import functions.
In consequence, and although the series is I(1) for the complete sample, it is interesting to ask to what extent it is relevant to estimate cointegration relationships, of long-run equilibrium, when one of the variables included lacks a unit root in the second part of the sample, and so of long-run effect. In fact, the variation in the order of integration detected for the index of real effective exchange rate series, which changes from being I(1) until 1992 to I(0) from then on, would imply the incorporation of this variable in the short run after the break, and at levels and differentiated in the first period. In accordance with the above, we have re-estimated the ECM models for exports and imports with NLLS incorporating the variable exchange rate only in the long run in the first sample period, and in the short run at levels and differences discriminating by periods (Tables 12 and 13 ).
With respect to exports the results are not substantially different to those obtained when considering the series as I(1) during the whole period, but they do offer some interesting nuances. Although both income elasticity and the adjustment of the equilibrium relationship hardly change, the exchange rate is significant and has the expected sign during the first period with an elasticity close to one, being significant in the short run in the second period. So the negative and structural influence that the real appreciation of the peseta had during the years after joining the EEC is maintained.
The import function is more interesting. In this case, and if we consider the estimation with the disaggregated income, the exchange rate, although it presents the expected sign, is not significant in the long run during the first period. Neither is it significant in the short run during the second period though it is in the first. Therefore, imports are much less sensitive to the price variable, reacting only to its variations during the first years after 1986 and before its stabilisation.
To sum up, the results of modelling the export and import functions after incorporating the change in the integration order of the real effective exchange rate, corroborate the loss of explanatory power of the price variable for the export and import flows. Likewise, they maintain the higher sensitivity of exports to the price variable, significant in the long run in the first period and in the short run in the second, compared with imports for which only the price variations in the first period are relevant. With respect to income, the elasticity of the import function is invariably higher than that of the export function. The recent behaviour of the trade balance -and this would be the second conclusion -already points in this direction -Graph 1. Its evolution shows that, after a period of stability, the trade deficit has grown again, driven by an expanding domestic demand, and by rises in prices and costs. The estimated parameters of the functions are coherent with such an evolution. If exports have suffered, without doubt, from international uncertainty, given their high income elasticity, they might have been further affected -given their greater reaction to the real exchange rate-by a new worsening of the macroeconomic conditions. At the same time imports maintain an 
Conclusions
Looking at both the exports and import functions allows us to draw some To sum up, after 1993 we can already notice the effects of the structural break that the euro is provoking on the Spanish foreign sector of the new century, which, from that moment on, operates within a double exchange scenario: fixed with respect to a new trade area that accounts for two thirds of its trade, and floating against the rest. The nominal convergence prior to monetary integration, has modified the behaviour of the Spanish export and import functions, advancing the new elements that are going to rule trade in the future. It would be, nevertheless, too daring to totally discard competition through prices as a trade determinant. The measurement of the real exchange rate on the basis of variables that do not include other cost factors, and the accelerated process of adjustment experienced in the period of fulfilling the requirements of the single currency, make it necessary to be careful. 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 % GDP Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w Notes: We use Parzen's window with a truncation parameter=4. The number of lags in the EG cointegration test is carried out according to the Ng and Perron (1995) method starting with a maximum lag of 8. t-ratios in brackets; *significant at the 5% level; ** significant al the 1% level. Banerjee et al. (1998) . t-ratios in brackets; *significant at the 5% level; ** significant at the 1% level. Q shows the p-order autocorrelation test of Ljung-Box.
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